Objective-To evaluate the potential for confounding from asbestos exposure, primarily chrysotile, on the relation between crystalline silica and mortality from lung cancer among diatomaceous earth (diatomite) workers. Methods-A reanalysis of a cohort mortality study of diatomite workers was performed to take into account quantitative estimates of asbestos exposure. The reanalysis was limited to a subset of the original cohort, comprising 2266 white men for whom asbestos exposure could be reconstructed with greatest confidence. Comparisons between mortality from lung cancer (standardised mortality ratios (SMR)) were made between rates for 1942-87 for United States white men, and workers cross classified according to cumulative exposures to crystalline silica and asbestos. Comparisons of internal rates, involving Poisson regression modeling, were conducted for exposure to crystalline silica, with and without adjustment for asbestos exposure. Exposures were lagged by 15 years to take into account disease latency. Results-There was an overall excess of lung cancer (SMR 1-41; 52 observed). The SMRs for four categories of increasing crystalline silica among the workers not exposed to asbestos were 1-13, 0-87, 2*14, 2*00. An SMR of 8-31 (three observed) was found for workers with the highest cumulative exposure to both dusts. Internal analysis, after adjustment for asbestos exposure, yielded rate ratios for categories of exposure to crystalline silica: 1-00 (reference), 1-37, 1-80, and 1-79. Conclusions-Asbestos exposure was not an important confounder of the association between crystalline silica and mortality from lung cancer in this cohort. Although based on a small number of deaths from lung cancer, the data suggest possible synergy between these exposures. An extended follow up of this cohort is in progress and should enable better assessments of independent and combined effects on risk of lung cancer. (Occup Environ Med 1996;53:645-647) 
Previously, we reported a cohort mortality study of workers exposed to crystalline silica in the diatomaceous earth (diatomite) industry.' The principal exposure was cristobalite. Among the main study cohort of 2570 white men, there was an overall excess of lung cancer (SMR 1-43), and internal rate comparisons showed evidence of a strong doseresponse relation with cumulative exposure to crystalline silica. As chrysotile asbestos had been used in limited quantities in some diatomite mixing operations, mortality data for workers known to have worked in these areas were evaluated separately from the main study cohort; an SMR of 3-54 (four observed) was detected among these workers.' It is now known that the extent of potential asbestos exposure resulting from employment in the mixing areas already mentioned and from maintenance activities-for example, kiln relining-may have been underestimated due to lack of detailed information available at the time of the study. Accordingly, a detailed reconstruction of asbestos exposure was undertaken. The current reanalysis was conducted to determine the extent of potential confounding by asbestos exposure on the association between crystalline silica and lung cancer found in the original study. Mortality from lung cancer data were analysed by computing SMRs, relative to rates for United States white men in 1942-87, for workers cross classified by cumulative exposures to crystalline silica and asbestos. Boundaries of exposure categories for crystalline silica were the same as those used in the original report (< 50, 50-99, 100-199, > 200 units).' Asbestos exposure categories (0, > 0-< 2-7, 2'7-< 6-8, > 6-8 f/ml x y) were chosen to match those from a study of asbestos textile workers in the United States.3 Also, we conducted Poisson regression modelling to estimate the internal exposure-response gradient for crystalline silica and lung cancer, with and without adjustment for asbestos exposure. Relative risks derived from the modelling were adjusted for age (< 45, 45-49,...75-79, > 80) , calendar year (< 1955, 1955-59,..., 1980-84, 1985-87) , duration of follow up (< 10, 10-19 suggests the possibility of synergy between the two dusts. However, any inference on synergistic effects is probably premature because of the small number of deaths from lung cancer (three) with the largest cumulative exposures.
Material and methods
A mortality update of this cohort, to 1995, is currently underway. The update will include newly obtained historical dust exposure data that will permit a more direct measurement of exposures to crystalline silica than was possible thus far. Data from radiographic readings for pulmonary fibrosis and pleural abnormali-Reanalysis of mortality from lung cancer among diatomaceous earth industry workers ties will also be incorporated in the update. This should provide a more precise characterisation of the independent and joint effects of exposures to crystalline silica and asbestos on mortality from lung cancer among these workers in the diatomite industry.
